Prostate cancer is affecting a higher proportion of male population. Health Related Quality of Life assessment can guide the development of an interdisciplinary and patient-centered care intervention. This study is aimed to assess Health Related Quality of Life in prostate cancer patients. Relationships between socio-demographic, clinical characteristics and patient-reported outcomes have been considered. Consecutive outpatients with prostate cancer, admitted at the Urology Clinic of the Instituto Português de Oncologia do Porto, were studied (n = 300). Health Related Quality of Life was assessed as part of the routine practice. The European Organisation for Research and Treatment of Cancer general questionnaire, QLQ-C30, and its specific module for prostate cancer patients, QLQ-PR25, were used. Evolution along time (elapsed since diagnosis, and up to 5 years) was considered in order to search for a prognosis prediction in prostate cancer patients. This study confirms the feasibility of a systematic Health Related Quality of Life assessment. Global Health Related Quality of Life was found to be higher 6 months after diagnosis, decreasing then until the second year after diagnosis and improving thereafter. A peak with better scores was identified at the fifth year after diagnosis. Social and physical dimensions revealed a similar pattern. Clinical significance was found 6 months and 5 years after diagnosis. The prospective analysis of Health Related Quality of Life changes is able to explore the patients' outcomes in order to find patterns and relationships for prognosis prediction along the disease course. Such approach might promote patient confidence and thus a better cancer experience.
Method

Ethics
The study was carried out in compliance with the Helsinki Declaration. The method was previously approved by the local research ethical committee and all prostate cancer patients agreed to participate in the research and gave their informed consent. The data were collected for research purposes as part of the routine evaluation.
Patients
From October 2014 to April 2015, consecutive outpatients with PC admitted at the Urology Clinic of Instituto Português de Oncologia do Porto (IPOP) were invited to participate in the HRQoL assessment protocol (n = 300). All invited patients agreed to participate and questionnaires were completed immediately before consultation as a part of the routine evaluation. Inclusion criteria were: physical presence in IPOP for consultation in Urology Clinic, the ability to understand written and spoken Portuguese and provision of written consent.
Socio-Demographic and Clinical Data
Socio-demographic data-age, schooling years, address and marital status-were collected from the patient's clinical process and complemented, when needed, in semi structured interviews to patients or proxies.
Clinical data-family history of PC, time elapsed since diagnosis, tumour staging and last treatment-were considered and collected from the patient's clinical process and complemented, when needed, in semi structured interviews to clinical staff.
In order to understand the impact of disease course in HRQoL, patients were divided according to the time elapsed since diagnosis. Several periods since diagnosis were considered: 0 M-first medical consultation, 6 Mdiagnosed up to 6 months, 1 Y-after six months of diagnosis and up to one year, 2 Y-after one year of diagnosis and up to 2 years, 5 Y-after two and up to 5 years of diagnosis, 10 Y-after five and up to ten years of diagnosis, more 10 Y-diagnosed for more than ten years.
In order to understand HRQoL age-dependence, patients were divided into two groups: senior patients-SP (60 -69 years old, n = 100) and geriatric patients-GP (≥70 years old, n = 174).
Questionnaires
The European Organisation for Research and Treatment of Cancer (EORTC) cancer-specific HRQoL questionnaire-QLQ-C30, and its specific module for PC patients-QLQ-PR25, were used (Portuguese validated versions). The cancer-specific EORTC QLQ-C30 yields a global health status and five functioning scales (physical, role, social, emotional, and cognitive functions), three symptom scales (fatigue, nausea/vomiting and pain) and six single symptom items (dyspnea, insomnia, appetite loss, constipation, diarrhea and financial difficulties). The EORTC QLQ-PR25 contains two functioning scales (sexual functioning and sexual activity), three symptom scales (urinary symptoms/problems, bowel symptoms/problems, treatment-related symptoms, and a single symptom item (incontinence). All scales of the EORTC QLQ-C30 and the EORTC QLQ-PR25 range in score from 0 to 100. For functional scales and the global Quality of Life scale, a higher score represents a higher level of functioning or global Quality of Life. For symptom scales and single items, higher scores indicate more symptoms or more problems.
Analysis Strategies and Statistics
Completed questionnaires were scored according to EORTC instructions. HRQoL data were analyzed by the Statistical Package for Social Sciences (SPSS), version 17 for windows. Descriptive data are presented with means, standard deviations, medians, ranges, and proportions as appropriate.
Results
1) Patients Characteristics
Sociodemographic and clinical characteristics of the studied sample is presented in Table 1 (n = 300). Three hundred patients with a mean age of 71.2 ± 8.9 years (range, 46 to 92 years) participated in this study by completing the questionnaires. Only 8.7% (n = 26) were under 60 years. Patients revealed a low educational level-only 9.0% completed 12 or more schooling years (n = 27). Most PC patients studied were married (80.7%) and the vast majority revealed no PC family history (96.0%) as depicted in Table 1 .
When considering time elapsed since diagnosis, it was found that most patients (33.7%) have been diagnosed for more than 2 and less than 5 years (n = 101).
It was found that primary tumor extension was ascribed to T2 or T3 for most patients (75.0%) and lymph nodes could not be evaluated or were free of tumor cells for 88.3% of the studied sample (n = 275). Distant metastasis was ascribed to 5.3% of the patients as described in Table 1 .
Concerning last treatment carried out by PC patients it was observed that surgery, radiotherapy and hormone therapy were the most common treatments accomplished ( Table 1) . Figure 1 (a) and Figure 1 (b) illustrates the scores found concerning HRQoL. Best scores were found 6 months and 5 years after diagnosis and worst scores were evident at 0 months and 2 years after diagnosis. Although no statistical difference was found-a considerable standard deviation was always present-changes revealing clinical significances were found concerning: global health status/QoL, for patients with 6 months, 2 and 5 years time after diagnosis (67.9%, 56.6% and 65.7%, respectively); physical functioning, for patients with 6 months and 2 years time after diagnosis (90,5% and 79.2% respectively); social functioning, for patients with 6 months, 2 and 5 years time after diagnosis (95.2%, 79.5% and 90.7%, respectively); fatigue, for patients with 6 months, 1, 2 and 5 years time after diagnosis (7.9%, 14.7%, 22.5% and 10.7%, respectively); pain, for patients with 6 months, 1 and 2 years time after diagnosis (7.1%, 14.7% and 16.7%, respectively); insomnia, for patients with 6 months, 2 and 5 years time after diagnosis (9.5%, 20.2% and 8.0% respectively).
2) HRQoL Evolution Considering Time Elapsed since Diagnosis
No statistical difference or clinical significance was found concerning urinary symptoms or bowel symptoms (scores ranging from 8.7% to 12.2% and 2.3% to 4.9%, respectively) as illustrated in Figure 1(b) .
Sexual activity and sexual functioning scores revealed to be quite constant (ranged from 90.6% to 94.2% and 25.0% to 29.5%, respectively) did not present any clinical or statistical differences in the studied period and presented a high number of missing answers-data not shown.
3 The studied sample revealed a lower score for global health status/QoL (58.4% versus 68.4%, p < 0.01) and higher scores for emotional (79.9% versus 76.6%) and social functioning (83.0% versus 80.2%), both with p < 0.05 (Figure 2(a)) .
Favorable values were found in the studied sample for every symptom and single items (p < 0.01)-exception made for appetite loss (found not different) and financial difficulties that revealed a higher score, 15.1% versus 9.0% (p < 0.01) (Figure 2(b) ). The SP population studied (n = 92) revealed to be different from EORTC reference values (60 -69 years old) when considering global health status/QoL (58.5% versus 69.8%, p < 0.01), emotional functioning (72.2% versus 75.5%, p < 0.05), fatigue (22.9% versus 25.2%, p < 0.01), pain (22.2% versus 21.1%, p < 0.05), dyspnoea (9.0% versus 15.3%, p < 0.01), insomnia (23.6% versus 25.2%, p < 0.01), constipation (10.4% versus 12.6%, p < 0.05) and financial difficulties (20.8% versus 10.4%, p < 0.01) (Figure 3(a) and Figure 3(b) ). 
Discussion
PC is the second most common cancer worldwide and the most common in Europe amongst men, presenting a high incidence and a large geographical variation [21] . PC in IPOP (receiving oncologic patients from all north districts of Portugal) is the most common cancer in men with a percentage of 19.5 followed by colon cancer (12.3%) and lung cancer (12.0%). The incident rates in the country are heterogeneous considering different districts and range between 91.9 and 158.8/100,000 inhabitants (Porto and Viana do Castelo districts, respectively) being the difference statistically significant [22] [23] . IPOP projects an overall incident rate decrease for 2015 (91.7 against 95.8, last found in 2008), and expects an increase in younger patient's incidence (under 64 years old). The studied sample did not reflect such trend, once the percentage of prostatic patients found under 60 years old (8.7%) was lower than the percentage found in 2008, 17.9% [24] .
We found that 40% of the patients had no more than 4 schooling years and despite low cases of regional or systemic metastasis founded, our sample presented T2 e T3 tumour stages preferentially (75%). Illiterate men are considered to present a higher risk of being diagnosed in more advanced stages and having thus potentially more aggressive PC. The literature discusses the value of education for PC screening, diagnosis and informed 
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decision among patients with lower literacy. The studied population could benefit with such sort of interventions [25] [26] . Most PC patients studied were married. Marriage has being considering one of the most important types of social support, favouring biologic profiles. Marital status reveals to be crucial to boost survival and promote better cancer experience [27] .
PC family history found was rare suggesting that these patients are leading probably with this pathology for the first time in their lives. With no other references, prognosis prediction models can help to better understand the crucial changes during the disease evolution.
HRQoL Prospective Evolution Analysis along Five Years since Diagnosis
A general global pattern concerning HRQoL scores along the time elapsed since diagnosis was found and a standard behaviour in some crucial dimensions: global HRQoL, social and physical scales, fatigue, pain and insomnia symptoms.
Global HRQoL was found to be higher at 6 months after diagnosis, but decreased thereafter until the second year after diagnosis. Global HRQoL scale started then to improve and a peak was identified five years after diagnosis. Social and physical dimensions revealed a similar pattern. Clinical significance was also found at 6 month and 5 years since diagnosis, presenting better results. The pattern found may be related to crucial moments such as the decrease of the therapy's intensity in the early stages after diagnosis and the 5-year survival moment, allied to a possibility of clinical cure.
A clear negative impact was observed 2 years after diagnosis, when considering physical and social functioning, fatigue and pain. Therapy for PC often promotes loss of muscle mass, diminished muscle strength, increases fat mass and central adiposity, improving the loss of physical performance and earlier fatigue [28] [29] . These findings may explain worse HRQoL, affecting particularly the physical function and the fatigue symptom. Being pain one of the features cancer patients fear the most-its effective control is thus a critical issue. Pain persistence may have physical, social and psychological effects. Social isolation, concerns about losing intimate relationships and diminished sense of manhood are considered when social domains are discussed. Anxiety, fear, tension and depression are reflected in social scores and global HRQoL [30] .
We found a clear relationship between the different scale scores and simple items that seem to influence each other. These outcomes are comprehensible: more pain and fatigue self-perception can promote lack of physical robustness and social isolation.
Sexual function did not present clinical or statistical differences along the studied period. Cultural issues related to privacy preservation may justify our sexual function scores. Indeed, PC patients often experience distressing sexual effects resulting in a range of sexual problem-however most patients did not report any sexual bother [31] [32] .
Urinary dysfunction in PC is a frequent problem. It includes incontinence, increased urinary frequency or urgency, pain upon urination, obstruction or irritating voiding symptoms. These clinical manifestations are common in PC patients and the impact of these symptoms in HRQoL depends on their baseline levels and clinical support [31] [32] .
Our results point that "sexual function" and "urinary symptoms" seems to be controlled, presenting better scores when compared with other symptoms. The PC patients' baseline levels and clinical support patients experience during such period may thus contribute to increase the ability to manage this distress [31] [32] .
HRQoL assessment allows prospective changes analysis in PC patients. These outcomes can provide precious information to better understand the patient evolution and prognosis. We recognize the heterogeneity of the PC studied patients-a future longitudinal prospective analysis will contribute to a more comprehensive clarification how the disease affects HRQoL. Accurate assessment of HRQoL is critical to management of cancer-related symptoms, patient counseling as well as to the decision making process [33] .
Comparison of HRQoL Results in This Group with the EORTC Reference Values
Globally, the studied group revealed similar scores when compared with EORTC reference values. The IPOP scores found were close to EORTC's when considering HRQoL scale, physical functioning, role functioning, emotional functioning, cognitive functioning and social functioning. For fatigue, nausea, pain, dyspnoea, insomnia, constipation and diarrhoea, the IPOP revealed better scores. Interestingly, largest differences were observed in older patients. Such results may reflect the investment made in the Urology Clinic in recent years, investing in its assistance activity such as clinical staff training allied to patient involvement in decision making processsuch improvements are considered to be crucial for supporting best practices in PC healthcare, providing a good patient experience and optimizing the PC patients HRQoL [34] [35] .
In opposite, the financial item revealed the major difference among samples being the worse score was found in our population. This finding may be explained by the fact that these PC patients have faced an important economical crisis affecting their country for at least 2 years.
Conclusions
Quality of life optimization and survival rates improvement are emphasized when early diagnosis and oncology treatments are considered.
All PC patients studied were included in HRQoL routine clinical assessment in IPOP. The evaluated cancer patients revealed higher HRQoL scores when compared with the literature suggesting that HRQoL routine evaluation (and its integration in the clinical process) can really optimize healthcare as a function of real time patient's perceptions. The inclusion of the patient-reported outcomes in the clinical process-allied to a prepared and sensitized clinical staff-can improve decision making and HRQoL optimization.
A prospective analysis supported by HRQoL evolution is able to explore patient self-perceptions in order to find patterns and relationships between simple items and scales. It might be useful for prognosis prediction in different moments, promoting the patient confidence and thus a better cancer experience.
Research Implications
HRQoL assessment in clinical practice is not common worldwide. HRQoL evaluation is crucial for institutions such as IPOP that receives 10,000 oncological patients/year. HRQoL is an increasingly prominent health marker in PC. The IPOP experienced routine HRQoL assessment implementation in Urology Clinic and uses the patientreported outcomes in clinical practice-involvement of physicians and nurses is critical to the process.
Clinical Implications
All PC patients can be evaluated whenever routine HRQoL assessment is implemented. A patient's reported outcome may contribute to supporting clinical decisions, identifying unmet needs and can be explored in routine care appointments supporting a stepped care model.
